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(54)T.tle. ^^^Xpurh-yjng PENTAFLUOROPROPANE 




d . 



R-245fa/HF azeotrope 
. . HF/R-245fa mixture 

high-pressure distillation tower 1 
(low-pressure distillation tower 1') 
low-pressure distillation tower 3 
(high-pressure distillation tower 3') 



(5 ^A^ consist subs^tiaUy of 

and/or HFWmixture containing R^^XSe^^t^Etn^ an azeotrope consisting substantially of 
containing l,l,U>p«itafluoxopropane and kydmja ^on^**** iSTco^Sing purified 1,1.1,3,3-pentafluoropropane or 
1,1,1,3,3-pentafluoropropane and hydrogen fluoride and recovering a ois 

hydrogen fluoride. 



(5 7) mm 



* 



4 5 f afc<kO f HF*^-CfiJc*ffl^«!J3^6R--2 4 5 f afcitf/**: 
ttHF*»tt«f«!f «^j£*»StU coJSTIi, 1. 1, 1, 3. 3 

SlwftUTx 1. 1, 1, 3, S-'O^^yU^-oyn/N'vfcckCK^ ; 
fcl. 1. 1. 3, 3-^>^7;i/tnyD/N°>^y:{i7y{l:*f^ 
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MG •*#iS*l3A' 
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#IPJ3t;U 1. 1. 1, 3. 3-^>^7^a^n/N°> (J^T. TR 
-2 4 5 f a J tfeit, ) i7 v*fc*K* (£TF> THFJ i feftt-To ) 
©#»»£4Sk fc<fctf<J>fc <i^R-24 5 f a i7 ?fl:7k**#/>-Cj£ 

R-245 f & IU ¥£femt btffl^ t>tiT^5 C F C (*nn 

77l/^n^-^» „ HCFC (t Fu^DD7;i/to*-#» ©ft# 

So 

R-245 f ali> HF^ffll^l, 1, 1. 3. 3-^>^7ooy 
HF*»*«*TK£|cffl^S<DT?EJ6iE£4ajW\ 4fi)tbfcR-24 5 f a 

«ft'(«itfR-2 4 4 f a (1. 1. 1. 3-^h7"7;U^-n-3-^ 
aoyn^'v) net') £-#tfC £*<£>S 0 9 ttK(Cfi£«9©fflJifcM\ 

Sf5^ir«fc*9^^St>©-e*0. R-2 4 5 f a£*§5Cte±KB©<i:-? 
#Rj£*I£rW>£R-2 4 5 f a^^lll*t^l-r-5^*<feSo *© 
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3 Ll^o 

(Mx.i£R-2 4 5 f afcitfHF) ^t^^I^h'J-A^ 
£©Ig m^.\m^TM) \Ztt£tlZZ.tlZ&9^ *<D*hU-A*0 
-^©#Bfife» 4 5 f a) omm (a) <Dftfe#©i»gj&# 

(«*.i*hf) <omm (b) u/b) ^<4,fc cap 

a/b^a* /b' ffiU a' /b' >a/b)S!)©x 

hy-A**»6tiS#^.i-. *gg£#R-2 4 5 f a 5*1* £ 

±1© J: o ^R^S^ti^ R - 2 4 5 f a £J§£ X 
fSOHFiR-24 5 f a (fciffSitnjlkOHFC) <fc©#]!t©*:a6 
K> 'T JVfj y»**?<kCf/*fct47kftlC«k»)HF*|»*-r*^j**<— »w 

9«&ICHF£R-2 45 f a©l^t,HFfe«j:[;/tfcliR-2 4 
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5 f a*ftf&mm?zx&zmm-tzz. ttrnztiZo 

^ R-134a (1, 1. 1. 2--r h?7J\s*u^f » <if coftk 

&®}frt>R- 13 4 a^«t5« (4$BB¥3i4-2 6 1 1 2 6^«*J 
J:^¥f 5-1 7 8 7 6 8 *<*5 0 Ufr Ltt*<^ R - 2 4 
5 f ais&VHF t(Dm&®frt>(DR- 2 4 5 f a fc «i;tf/£/cliH F© 

*3B9§©RHW\ Jt&©«k9lc8fcM:g£g/.Et,vc N £j>/j: < <b t> R - 2 
4 5 f afc«fctfHF£^T*J?fc3?S£«^R-2 4 5 f a:fc<fcOV£*: 
tiHF*»«|«JS!-rS^*ffi«-r*c:i:T*-5e 

d>tt< £*>R-2 4 5 f afc«kO f HF&^*/-ej5ScSffi£- 

$L&mt2tzm^ R-2 4 5 f a tK F ti*i£*»a^«B*JBBfe-r 5 d £ 

&r>T. *»B^ti^ l, 1, i, 3, 3-^>^7^to^D/<i/i!j: 

mt> (kg/ cm 2 — G) (°C) *?^*a^ (R-245fa 

2. 9 5 4 0 3 4.5 

3. 5 0 4 5 4 0.8 
4.2 0 5 0 4 5.0 
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5. 80 



60 



4 8.2 



7. 00 



6 7 



4 8.5 



7. 65 



4 7.4 



9. 00 



7 7 



42. 1 



9. 60 



80 



3 6.3 



.©T*&5 0 

^®&$$m&®}lZ, R-245 f afeiU!HF^^5S»t, 

R--245 f aiZtzteHF&ftmnm?zm<Dm%j:m(DmmtLTQim 

t-^d<t^T'$. &m©fiJ£T'zl£rLT^SR-2 4 5 f afeckCFHFO 

a*?i^HF**»«^4»i:LTa*U #y&II*4*©R - 2 4 5 f a/ 
HFJtKjfcbx. ft^lS*44»©R-2 4 5 f a/HFJt«fc Offil^fclkffi; 
^R-2 4 5 f a/HFifc©ftHJto*©Sc:<!:K«k»K S&^WttR- 2 4 

SP*>> *3gg§li % tt>l, 1, l, 3, 3-^>^7;l/tD7'D 

K#bT> 1, 1, 1, 3. 3-sO?7J\/ytnzf a -WbTK 

1. 1. 1. 3. 3-^>^yjv^ufuy<>^tzi±y Wb7K**£//"e 
Jft*fttol&*fiSC 1. l. l, 3. 3--<>^7;i/^ 

*»W©^rft«cttfflT#*«^JR»tt N <h*>R-2 4 5 f afc«J; 

i^HF^T'Elc^ #*U^£trci«HWlCR-2 4 5 f afcitfH 

F^^gjct), ci©^, ^MttK*gm^»<aaiU hrwchf^ 
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£*£^R-2 4 5 f a^/;liHI^i:R-2 4 5 f a^f^i^HF^ 
^ibT'#b^o U^Ltttf^ &&fi§C*4lix ^cj:^ ffe©fife# % 
#Jx.t*l. 1. 1. 3. 3-^>^^nn^o/N°>. i, 1, 1, 3 

^5 7^^-3-^DD7 p p/^ 0 >y k t i:<i:^•#^T^r^Tt>«i:l^o -fc©«k-5# 

MI*40R-2 4 5 f a/HFifcj^ 3gBXg©&fEjE:&K:fc#.5ft 
iS^OR-2 4 5 f a/HFJfcJ: 0^$lr^»^ R— 245 f atH 
F©*»iS^*^//*CfiJcSBaj«3*^ *©— SB#*aifc£ bTffilr** 
*IB*ifPJr«fctK I^IloffitliilTR-2 4 5 f a 
Ir^ HF*^-c^StedJ«5*»*Ci:*<"C**o 

{&£H*4©R-2 4 5 f a/HFJt*<x IIIi©iM^i:fc 
tf5*»S^«!0R-2 4 5 f a/HFifc«fc»);fc#l*JS£ x R-2 4 5 f 
a £HF©*»g^£^-ejjfc*Btfi«&*f^ *©— »#*a»E£ Ut 
ffl^*3SBiBflsi::J:*K 3RBXS©tetBt bTHF*HRWi^*«l^ 
R-2 4 5 f a^Tli5ft»{|5:im5, 

±»©*|gW©»lltflrS5!^rft»i*J^T^ *ffc*#M:4$lw|B££*i* t>© 
-e«*ft^*< N #t^JS*4©fflSfex ^rffl©»lt«f«!©SKx .a— 'Jf<f0 
Btb«&©te8lfi^ 3&B&B©%lg©j!)ar&&K30 fcitf 
£EB©£# (^Jx.t»ES^) iriSIH^Jr *^T*lfe^©*ft*a^lc 
SRt«wtm*o »fEEE#tt> — k g/cm 2 -G-3 

0 k g/cra 2 -Gs U< IS 1 k g/cm 2 -G-2 0 k g/cm 2 - 
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Hfc, ±IB©*^M^O^-^(CSo*^T. R-2 4 5 f a iHFO* 

*3BHJJ#£©ffMfflttt*f*<Z>*i*. R-2 4 5 f aiHFO±i!tlt * 
4 5 f a/HFlt^0E^7kg/cm 2 -G#i5 

lMlglzttUT. **iKJ:tu R-2 4 5 f afci 
H F^^^H^j-fifes^a^^^^^jg x gftifaz^ £ fCx 

®*4«£&©R-2 4 5 f a/HFit mZ-tf^frit, R-2 4 5 f at 
HF©^fp(i^f-T5R- 2 4 5 f a ©^1/%/j; <t\ r&J <fc&0?.&) 
^mi@tU^©R-2 4 5 f a/HFJt«fc&*#^«^|i|;U IMttCH 
F^t4^R-24 5 f a^T^5IlffitfjMi> Iff 
»«£%©R-2 4 5 f a/HFifc*<Jgietb'te©R-2 4 5 f a/HF 
ikJ:0/h*^»^Ctt x MftfcR-24 5 f a«r*tt^HF*£yt,T 

*i*unh*»i**xat*tt«BE*-«iff**i*»2*«xai=# 

UT. R- 2 4 5 f a fc.fctfH F* bilWi:6!cS*«S^ 

• **AT«**2«ttl**» % *lSttfc©R-2 4 5 f a/H 

FJt*<»2«tfj*©R-2 45 f a/HFifcJ: HBtt 
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i:HF^4-^R-2 4 5 f 3^x^5^2^1111^ *5tr*{4 % " 
Sl©tii%©R-2 4 5 f a/HFJ£#|fl2^ai^©R-2 4 5 f a/H 
FJfc«fce>'h$^«&Ktt> ^®6*JiCR-2 4 5 f a^Sttl^F*^ 

R-2 4 5 f a1s£V/i£tzliHFib<ftmnm£tLZo 
IP "5* *^B^{c e k»)R-2 4 5 f a :te«fctf/£fciiHF ©#»»»!:£&# 

c©#&te, 5fe{Ci^Hjb^llHl©^@xec-ft-r^gt»^i*^. Sift 
mSlHS-MCsUl t)iibT%«J;<>^*9 £-rSiexg©» lift K#J|g $ ti 

El 1 M\ #fPJ3 ©^»fi^ft ©fifife o*ff BE* K <fc 3 &m&7fc-? 5 "7 
SI 2 tt x *5BI§©**JS^«!»©fflfK©»ftEE*lc«k ^5 7 

El 3 (i N *»E©#*»£tt©*afifc©»f*ffi:*7i:: <fc 312#£^-r 7 
B4tt, #fPJ3©R-2 4 5 f afeiCfHF^Jifliai-r^^Clo 
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H5li. R-2 4 5 f a/H F^©ft«[3P«H«©iia^JgS^f ^5 
ttfiEE^e« (121®li) & N ?lffltf 5«R-2 4 5 f a/HF£ 

ii*««E*. 5iffl»-^i sitmi^mm^, 15 

©R-2 4 5 f a/HFJt^ IS 1 g£tl^©R- 2 4 5 f a/HFlfc:fc«k 
O f 3»2eaj«I©R-24 5 f a/HFJtJ: miSHite© 
R-2 4 5 f a/HFlt^ Je2gfcii$|©R- 2 4 5 f a/H Fifcck 9* 

§Ii:lliT'#S 0 EU©^:7M\ «*frlcR-2 4 5 f a*>«fctfHF^ 
£sfc£*$lzI£$3©R-2 4 5 f &<D*:JU% (100xR-24 5 f a/ 
(R-2 4 5 f a + HF) „ t£oT. R-245f a/H FJfcKSSffc-r*) 

-2 4 5 f a/HFlkli«i«AT*SnSo B 1 m%2 JLW$ fflz.lt EE jj 
BKTiifF$*u fi&oT. C©l^©^lg{ii^*©R- 2 4 5 f a/HF 
teCT-^£*lSo A>CT'&£©T% » 1 355taxS©fttfl«Bi«HWCH 
F*^*fj:i^J:-5i3T**o *l«ttJ«!*«IittfSlf^£E*D©»2 
ISlii:#bt> Sf52Stij^©R-2 4 5 f a/HFlk^Ei«§«t? 
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©R-2 4 5 f a/HFJfcsK Jg 1 atb^©R- 2 4 5 f a/HFJtfcek 
tfl!2afcB^©R-2 4 5 f a/HFltck<9*£ £tz^ JSiattPft© 
R-2 4 5 f a/HFlt^ &2Btb«a©R- 2 4 5 f a/HFifci:^ 

2j-FT'tifp£tU COB|0l2§tBl5©R-2 4 5 f a /H FJfcteG <htt 
0 «£oT. G>C) . J&23£BXg©tetfJ«BttltHW»iR--2 4 5 f a 

©R-2 4 5 f a/HFJfc*<* f lg»R-2 4 5 f a./HFlfcfcJ: 
tfJg2Bili425©R-2 4 5 f a/HFifcJ;f3/jN$ < % £/c N JfUBHJ«0© 
R-2 4 5 f a/HFittf<x l£ 2 Bffi^©R- 2 4 5 f a/H Fifci 

d ©«M§1*. Hl©/57 <fcHH$jic|^ bT£> Z>m 2 © 7 £#Jfc-f 
5^ SgldS»-c$4o i3 0liT'li N I^ii^©R-2 4 5 f a 
/HFitli{SR«HT'l$n5o »13!iexgtt«iLJiff* I IzxmftH 
tU ffi-j^ J>HT'*5©T% d©^©^l@Hi%43CDR-2 4 5 f a 
/H'Fli JT*$ti*o S£oT. Jglft£b$&£. 4 5 f a 

^t4'l>i9i:^5 0 *lBaj«l*ffiIitii»ftEE*K©|g2* 
BXUlCtfUT. Jfl2BfcfcS£5©R-2 4 5 f a /H FJ£*<L £tt 5 «fc ? iz 
tSo IB^ttJ:?^ J>LTfe^ feoT> JR2*axS©ffitb%« 
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©R-2 4 5 f a/HFikK mi@fc»©R-2 4 5 f a /H Fifcfc J: 
^2§tU^|OR-245 f a/HFifcckf)/h£<U mi%iii®t(D 
R-2 4 5 f a/HFib*^ m2^ih<&}(DR- 2 4 5 f a/H Fifci 

^MT^fp$tl. Cp^©I2M0R-2 4 5 f a/HFifcteNitt 
<9 Ofc-pT. N> J) „ #2»exg©frm4&tt3SHfl«JllR--2 4 5 f a 

*&W(Dmfr&t>&ftMmmjj&(Dm5oMmT*ii^ &&&&& 

©R-245 f a/HFtf:*^ HI ®i»©R- 2 4 5 f a/HFJfciSS 
2§l±!^©R-2 4 5 f a/HFJfc£©HK:4&!K *l«tB«B©R 
- 2 4 5 f a/HFik*^ m2^tii^}<DR- 2 4 5 f a/H Fifcck 

/ h f it im x. ti p T~m * n s o » i na ii isai ?L q k r^fp $ 

*U fi&oTx -©^©fglgtiJ^OR- 2 4 5 f a/HFIiRt'^^tl 
So SfcoT. IlffitU^ 5SKWK:R-2 4 5 f a fci^J: 9 ICT 

jRiatb«B*«ix.tfakftE*s©*2WE«isicftuT. * 

2B r HJ«B©R-2 4 5 f a/HF^Tir^Si^lctSo 91 5 
©R-2 4 5 f a/HFifcK mi@aj^l©R-2 4 5 f a/HFifci^ 
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2@Bi$J©R-2 4 5 f a/HFJfcicDHlC&tK £tz^ f lg^©R ~ 
-2 4 5 f a/HFJt#. Is 2fgfct5#J©R- 2 4 5 f a /H FJtcfc 0 'h$ 

*S:ei&ft$*U C©B#©mi§tti$l©R-2 4 5 f aliT<htt?K ftr> 

t p > T-cfc * ©x% $ i mwxmommmitmsvuzH f£#£ «^ «t- 

ofCT^^o »2 3KSXgM:W*tfE;&QTSfls$*u C©Bf©S&2@ai 
5 f a/HFtfHiR£«0 R > T) . ^2I§I 

S<Oftm«5liHHfi«H=R-2 4 5 f a^^^,J;9i:t'#-So 

X^©^E^j^3i^^^-r5ci:(r e kr>T. tifcTfc 
*>?R-245f a**»ffi^ft£LTBai^i::5HES^S::£*<T#^ 

*» j; ovse ^ ifg mm k#e <* n^T*> ^5 9 h f m $ -£ * - 

i£fc, ftliJflajz»E*n^:-C*5-5HF**«SS^4ftlt UT 
Sttiffll^ESii-SCi^S^fciCF/^fcMttJfflflji^E^tiytiT* 
*>?R-245f a*ffittJfiyi=»E$-a-*Ctt>-C**o 

2 4 5 f a/HF*;i/Jt#lJ£(±-efc*IPtK f HgIg^5-8 k g 
/cm 2 -GOE*«U ftl^ I2I§Ii^5kg/cm 2 -G 

-©li&Tl*. *§*fftKS©^^ ^I^©R-2 4 5 f a©*SB 

saj#^-{rmiiRgx^©miftm^<i:UTmt>n-5©T% 

^-ftttfijj&^fc^o B2IgIIi:^SR-2 4 5 f a/HF 

*</h£(,>ti£\ 4>»©R- 2 4 5 f a£Jf5 2^BX;gT*gte£-t2:<5*:#T' 
Z.£&T'%2> OfcoT. m2@tt5^l*©R-2 4 5 f a «*</h 
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$ < tt<3> £tz^ m&®}t UT*i£ft£R-2 4 5 f aO»^ii^.^) t 

24 5 f a/HF*/l/Jt*<lH±-p**iif x *1*«XS*«&5 k g/c 

m 2 -G^T^^Ii^8 k g/cm 2 -GJ£U:eDE:ftTi£fFU ^2 

-©*£-?{*. te^K*©^. «^H*4*©R-2 4 5 f a ©*S 

±afc©*3©®«©io©#£ ui^^cfcivr. jh^^*©r- 

24 5 f a/HF*;Wfc*<0. 4JKT"C**^ ^1I§I1^5^8 
kg/cm 2 -G©jE2jTglfeU #1^ ^2I§Ii^5kg/cm J 
-GJHT*fcti*&8 k g/cm 2 -G^±OE^jT'i^t-5 0 

±&©»4©ffi8©lo©&* Utvt§£i;::fe^T> H£J-Zg£^©R- 
24 5 f a/HF*^Jk*<»0. »lMli*»5k 
g/cm J -GTOfclil)8 k g/ c m 2 -GJgLk©flE*-Ciiffc U ^ic, 
* 2 5-8kg/cra 2 -G ©E# T'glfnr £ 0 

-©»^T?«. *§*fttlC»©#t,> N ttt&li^*©HF©*ap^ % em 
JCJB 1 IfliOl 1 ^tb^l £ LT» £ft*©-*N -x^jWl/^-tflttfiJ 
^**o Jfll©iM©R- 2 4 5 f a/HF^*lMi^ £ *?4>S© 
HF**13!|9ig-cSitj$^:SWr«?* «S£-,T. IlSltiMOH 
FM?*</|\3 #lfttb'BB£UTH6ft*HF©#*<i*;0 . 
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MIC, Jg2^SlH©lfl2®aj^©R- 2 4 5 f a/HFj&</Jx$iAfc<h\ 
^i©R-2 4 5 f a^m2HgI@T-@ai^-ti-S/c^T^^ii-^C < i:^ 
0£oT. m2®tb^*©R-2 4 5 f ai^/jN$ < irt^ 

Ti^R-2 4 5 f a (fc &Vni&&*tot LT'#£*l3^£©R- 
2-4 5 f a) te N -e©23u £^Mc^©^S»lKttUT/?T5£©ffl 

f 4 5 f a*J«tD f HF{r*DX.T<fe©^ 

_hxE©m5©^©lo©$f^ Uv^JCfcl^T. H*4?l£r$f*©R- 
2 4 5 f a/HF^&yl/ifc^O. 4~1-C&SB^ ilISIi^5- 
8 k g/cm 2 -G©BE;t/TigfiEU ^ir. I2IiII^5kg/c 
m 2 -GHTt/:W8k g/ c m 2 -GJ^±©£E;frT*JgfrrSo 

±iOf 6O»loO0^ U^£-C:fe^T. H*4zI£$?*©R- 
2 4 5 f z/HF*JU}£frmo. 4-ltfe-5^ f lI§IS^5k 
g/"cm 2 -GJBTF£rt:te*t8 k g/ c m 2 -GJ^±©E^-C^fF U 
Sg2i£©Xg£&j5~8 k g/cm J -G©E^)«t5, 

-©«k^/«C^Efc<k^<£E^@Ig^|a^^>-lJrfc^g|iffiig^}*tcfc^ 
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tf&ff©i£f£fiE?m> &l~3 0kg/cm 2 -G©$ESa N ff£ U < 
1~2 Ok g/cm^GOISfflOlgffl^^g^f *0*ST*«5o 
Ctie»©«exg«. *airCffl^*«£T4> N *fcliffl*£;b-ti-Tffl^ 

ttCtiitifeSlT^ife-rs©***? £ U\, £®iS«©J&s$li45lc|BSE$*i* 

<t<K R-245 f acD&mmfctmmKi&vm&te, m^mmii^m^ 

[f§^£HJ&-rs*:#>©S&©Jgig] 

fc«t^2i@Ii©ifpE*^8 k g/cm 2 -G{i(Ti:l^LTft 
9»»»«!^rj*©lo©JKtil©7n-->- h**S:6«H:BI4»w^-ro -© 
#£1^ i^fff£9i£T&£Jg 1 1 ls£U&EEm%igX'$> SSfs 2m 

§Ii3^Tfi!c^ 4>fc<£feR-2 4 5 f a *i J: H F£#A,-CJ& 

*a^«!T**ft^Rs.5*ata4as-r*o d©#&iBt*5M\ #jx.hTR 

-2 4 5 f a*Jga-r*RJ6»^?»©SlEanSn?*oTJ:l^ R-2 4 5 

»t&KS5lix ftfcH^ R-2 4 5 f a*5«kOfHF©:8tai»£«&£9tti 
«fc ? £»fls$*l*i*EEJK9i& 1 (ffj^W«f^E*»?j 7kg/cm 2 
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-G) tr^A^ft. *»fi^*^"CfiJcS*ieai«!l7ii?^SlS9lwJ: 
O&SPSHSSftx *©-ffi#(ifiifcl 1 ibT«li:il/T»l«9Ii 
lZmte-f So »l«feiglcftfe**i*«^S**©R-2 45 f a/H 
FJfc*<»lJStexg©JftffJE*ll*Jtf *^»ii^©R-2 4 5 f a/H 
F«kO'h$^»£ N ^HW(C^:SiJ©R-2 4 5 f a **j»S^fti*«|j5fe-r 
£*©HF<h^iCBliJ£i2-S CI 4 5 f a£^£ 

fi^BIOOHF^-tetbftil 3 <b LTSE3Sie*l©JiJ£3^^» 5; 

2 5li> £&fiEE-C»ffc$ft*m2&axg3 (flliltflRffcflE* 3 k %/ 
cm 2 -G) JCtt^lR^iLTSI&tiSo COf 21§lii:fcl^t, 
R-2 4 5 f afc < k<y f HF^^M^^^lI^t>m2@ti}^l 5 <fc LT 

aiB$-a-*ci3&<-c$*o w.im^TMt.nmz^ %2wm\s*ftn 

SlTJCfcOfcipufcSu *©-fiB££«atl 9 LTJf HirM^o H2 
ISIIlix *13!iexS©*ftE*«k0fii*©-Cx f 2§{i}MOR- 
24 5 f a/HF±fcli N JfslBt»*>©R- 2 4 5 f a /H Fifc<£ /Jn$ 
^©**\ ^»W»=^SB©HF***g^«a*#^-rsa©R-2 4 5 f a 

i*tcaaj***ci3&<-c*; ^ot. »2«axs3©isiS3^«£»iiiiK 

^i:HF^^i>R- 2 4 5 f a££X-ej£*ffitH&2 

*2BtB«!l^e»««El 9*l»l^a»3©R-2 4 5 f a/HFM2 
3lwO^Ttt> S^-rS«t9f^ »lJKBXgl^©#&fl&*4 5Kfi^l/ 

©HF *©-? % fiO&i^iaOJ;^ Uijfe**ys:li 

7Rfttt£C<fcoTM£«^HF£Bfc£LTR-2 4 5 f a UT t> 
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^^t-r\zm i^xgi£Dmi^tb^i 3«tLT^t>ti-5©T% 

jcTWl/^-^j^fiJ^^^^o l£m®X;jl©JE;Wi^te<h\ «fct>4>»© 

> JEK> #2«eiS3©tlflsffi;&a<ffiW*£ x j>lOR-2 4 5 f a £ 
»2SRSIgTBm$'tf*;Ktt-e«fc^ 0£oT. %2^%\ 5*©R- 
2-4 5 f a aiK*</jN$ ^2f&tb^i2 1 £ LT*# R- 

2 4 5 f a©*#iix.£) <fc^?*iL&#&£ 0 

R-2 4 5 f a <kHF©*»3g*©EE*ttffttiiffi*fi*wr*©-ex 

■Cii. -t^/:li^olgigi;o^T x El. b#*S£«!K&B 
C £#T'£ £ <fc Offi^EE* (09*.tf£ 1 7 kg/ c m 2 - 

Jg23KBXgTW:8jl 0 k g/ cm 2 - G on ftJEti) -CtfcfrrSC 
£ *>*JtlT'& *K ±i£©JM*#J©i£ (gp*> N »13RBXS*5J:CFJR 

2«SXS©— ^r*fcti^*jMj8 k g/cm 2 -G<}:?)^^T'g 

G^TOEE*-C»f^f *»ai^ 33W©lKBXg£fcj 8kg/cm 2 -G£( 
±©E*T'^fp-r-5S^> fc«kCF^f*i^0-^OigIi^i^8 k g/ 
c m 2 - GEU:©EE:fcT*$£fP UTfifc:£©^BXg££j 8 k g/ c m 2 - GJ2* 

*l*exgOjiftE*lw*5»t-5ft»fi^«i©R- 2 4 5 f a/HFifc 
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111' mx.l-Z&ft&j3 3 k g/cm 2 -G) 3o£tfMlEM'g% (^Jx. 
l^fPEE*7 k g/cm 2 -G) T'*S^2IgIg3' £^T'J&3g 

iikm ux^ i ngxn^ntrrso m i m§xi§tr{tm$ ns&i&m*4 
©r-2 4 5 f a/HF&frmimmjimvmftfrtiiz&vzjtffim&y!} 

OR- 2 4 5 f a/HF«fc IlIgliCM^n^Ii 
^•iw^(DHF^^S^^J5fc-r-50ir^/ < i*©R-2 4 5 f ai 
&lz&ffim&®ltLT'gBi$1tZZ k&T*£^ i!)OR-245 f a te. 
!£MlftK:HF£#£/<>:t,vS&aj©l 3' <tbT'fiS-i^T'#So 

aj«5l5' <fcbTW&£-tfS 0 » 1 JK3Xg£|^*Ri:: s g£B&l£#£p35l 
»23R«XS3' ®mfefrZ>tenWft\ZR-2 4 5 f a^«^HF^ 

£//-cj5fc*£2tetb«02 r *<f#€>n*o 

tiffin*©-?. mlm®x@*^t>®mt-s*^zl^7 , #cdhf©s 

S^2IfII^bSHJt5*M^il 5' *OHFOtKi»5^ 
t\> :©<k9«R-245 f a/HFI^25" #«fc 0J^£E©m2^© 
113' K{fcf&$*l*<DT. »23KBXSKtt^**i<5HHWK^T©R 
-2 4 5 f altHF £<D&ftm&®*M&-tZtzib\z&mZftX'glh^ 

n2m^nm(o^^i 9#imttcR-2 4 5 f 3^^91:1- 
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d©fl6tTC«\ ifc^ft*©^R- 2 4 5 f a©rtcD^S1553-*^ Stt-fr 

-W«^*<**o £12SBXg©JE:*7J&<ffil*B £04>S©R-2 4 
5 f a*miHaxS-CBtB$-fr*^T«k< (lot, SslBtM7' 
*©R-245 f a M*</|n$ < ft *K »lfcajfel3' £ UT*§ 

_£ft5R-2 4 5 f a©*****) % Ii:, I21gII3' ©Slf^EE* 
#i^l3:£\ ^*©HF*»23RBXSTBtfJ$-&*A:^-eJ:^ OfcoTx 
#2Bto«ffl5' *©HF»ar*</h$<«:*)> »2teffi«52 1* t 

fzomitmm^ R-245 f a/HF^i*t*wts*»a« 
t*w©»*] 

*56W©*»a^«g*ffli^S(iaxS*ffiffl-*-S*»gH(z>R-2 4 5 f 

«s»*feli*«5*ttfflU<i:<Tt>^ R-2 4 5 f a SirtiteHF^WSfrtcfl- 
L^k. »(8fll»!U^HF*|fffiffl^feli«ryt:<£ffl^liftffl 

MiC *»l8©^rfe*2o©«ttSE*-cSftftsn-53«BXg*3|i*^ 
*>*'T*lfe-rsi: % HFfc<fctFR-2 4 5 f a £W£frtC:$78ifSg5[-e# £ 0 

^J£#J1 (R - 2 4 5 f a i H F i©^?W©iH^) 

R-24 5 f aiHF*m5£©«^-CsJC>^Kttj&^ 5 0*CIC#-&SI 
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£*TKx ##rifc§lil (^fe.t^mti^OR- 2 4 5 f a 

fiSTCC) EE:*/ (kg/cm 2 — G) jftffi (^e;l/%) M*§ (€-;U%) 
5 0 3.5 0 9.5% 3 0. 5% 

5 0 4.0 5 2 4.2% 4 0. 1% 

5 0 4.2 0 3 8.7% 4 2. 8% 

5 0 4.1 5 5 6.1% 4 5. 0% 

• 5 0 3.5 5 7 6.5% 5 1.3% 

5 0 2.6 0 9 0.0% 6 5. 0% 

^(Dl^^^^^yiz LTE15 J^-To EL5frt>WZfrtSi&olz^ R-2 
45 f a/HF^«*»^wr*Ci*<*lISo d©*^-CW\ &&&m 
5 0°C. EE^5 4. 2 k g/cm 2 -G, -#»*&fifc :R-24 5 f a (45^ 
^%) /HF (5 5^%) t*-,fco 

gx.T. ^n-enoE^tcfc^S^^aSfc.k^©^©^ (R-2 4 
5 f a^;U%) ^J6^o *©*SS£TgEfc«fctFig 1 ~3 KgrT : 
EE^J (kg/cm 2 -G) CC) &lg&fa*S (*^%) 

2. 95 40 34. 5% 

3.5 0 4 5 4 0.8% 

4.2 0 5 0 4 5.0% 

5.80 60 48.2% 

7. 0 0 6 7 4 8. 5% 

7. 65 70 4 7.4% 
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9- 0 0 7 7 4 2. 1% 

9. 6 0 8 0 3 6. 3% 

ztitommfrZ, R-24 5 f a/HF^©*»*ifife«jE^ir«k!)^ 
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2. <J>tt<£fcl, 1. 1. 3. 3-^>^7yl/^n"7 p p/N°>*>J;U t 7 >y 
fk7k**^TJdt*S£%*3&SXgi::ttUT\ 1, 1, 1. 3. 3-^ 

> ? y to* o y n /N e vfcj; tf? y {tfr&fr z>nm#uzi&z*t&m&y}*$; 
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'*«//CfifcS#l«tii4g5*fi % £tz, ISfia^oi, 1. 1. 3. 3- 
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JPlSttHaiOl, 1, 1, 3, 3-^>^7Mn7 , o/<>/7 v-fb** 
ik*<*2Bm«l©l. 1, 1. 3. S-s<>?-7JV*uzfus*>/yylk 
**it±»)/h$^»^twii x HHWiri. 1. 1, 3, 3-^>*:7;M- 

5. lSSa^«ff©l. 1. 1. 3. Z-sOfzt )Vjruzfu'<is/-> y ■ 
4t7kmiti)\ JSieiti«8©l. 1. 1, 3. 3-'<>*'7A'*v7v'<> 
/7 y*b**Jfc:teJ;tf£2Stii«j©l. l. l, 3. 3-y<>?7Ji>7tu 
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*4TO*©*fe 0 

6. IK*HR£«J©1, 1, 1. 3, 3- / ^^7^n7*o/^/7? 
<b**lfc*<x »ieaj«B©l. 1. 1. 3. 3-^>?7Jls*azfasO 
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y^k7K*itt©iBiic*?)s »iea«B©i, 1. 1, 3. 
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k g/cm 2 -GT'fe?), JS23KBXg©»flEEE;&*<4~8 kg/cm J - 
G T'fc £Ht3fc^ 5 E«©*fico 

10. f HSlgcDgf1fE7j*M-8kg/cm 2 -GTfe^ 12 
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1 1. IlI§Ii0^E**M~8 k g/cm 2 -G-C**), %2 
SKBl@©IRfflE:&tf<l~4 k g/cm J -G^fcli8~20 kg/cm 2 
- G T'fe ^m^ig 7 §2«g©^T}£o 

1 2. f lI§Ii0i^E**U-4 k g/cm J -GJ/;li8~2 
0 k g/cm 2 -GT*fe!), I2IgIl©^E^j*M-8k g/cm 2 

. 13. »*3S4-1 2©lr^-r*i^lciS«©56Tj**ffll^l, 1. 1, 3. 
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